 Review (selected) mechanisms and processes that determine the biological effectiveness of particles relative to 60 Co g-rays and MV x-rays ("particle RBE")  Understand how the RBE for DNA damage relates to the RBE for cell survival.  Gain insight into and learn about the putative relationship between particle RBE at the molecular, cellular and tissue levels
For a diploid human cell, best estimate is ~ 5,200 DNA lesions Gy -1 , which implies that < 10 4 nucleotides of out of 10 10 are damaged by a 1 Gy dose of radiation (1 in 10 6 ).
Double Strand Break (DSB)
A DSB is a cluster that contains at least two strand breaks on opposing strands within ~ 10 bp of each other
Complex DSB (11 lesions)
Simple DSB (2 lesions)
Number of lesions forming a cluster is a measure of "complexity" et al. 1997, 2001, 2002) Filled Red Symbols: Track Structure Simulation (Friedland et al. 2003) 
